Regulation of proliferation by the budding yeast Saccharomyces cerevisiae.
Mutations in the budding yeast Saccharomyces cerevisiae define regulatory activities both for the mitotic cell cycle and for resumption of proliferation from the quiescent stationary-phase state. In each case, the regulation of proliferation occurs in the prereplicative interval that precedes the initiation of DNA replication. This regulation is particularly responsive to the nutrient environment and the biosynthetic capacity of the cell. Mutations in components of the cAMP-mediated effector pathway and in components of the biosynthetic machinery itself affect regulation of proliferation within the mitotic cell cycle. In the extreme case of nutrient starvation, cells cease proliferation and enter stationary phase. Mutations in newly defined genes prevent stationary-phase cells from reentering the mitotic cell cycle, but have no effect on proliferating cells. Thus stationary phase represents a unique developmental state, with requirements to resume proliferation that differ from those for the maintenance of proliferation in the mitotic cell cycle.